Abstract: Density currents generated by marine brine discharges, e.g., from desalination plants, can have a negative impact on marine 6 ecosystems. It is therefore important to accurately predict their behavior. Predictions are often made using computational hydrodynamic 7 models, which should be validated using field or laboratory measurements. This paper focuses on the setup and validation of three-8 dimensional (3D) models for estimating the transport and mixing processes that occur in these types of flows. Through a comprehensive 9 sensitivity analysis based on the reproduction of several laboratory-generated density currents, a set of recommendations are made regarding 10 the modeling aspects, including the domain discretization, the treatment of momentum at the density current source, the hydrostatic 11 hypothesis and the selection of turbulence closure models. Finally, the proposed numerical model setup is validated using different exper-12 imental data showing good agreement in terms of the main variables considered: errors of less than 1.3% for dilution and of 6% for velocity.
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Bottom density-driven 5 flows, which are generally referred to 17 as density or gravity currents, are continuous underflows that 18 travel downslope due to their negatively buoyant characteristics, 19 i.e., because they are heavier than the surrounding fluid. This 20 phenomenon occurs widely in natural environments and is caused 21 by either human activities or natural processes (Simpson 1997; 22 Huppert 2006). Currently, in coastal and marine environments, 23 some of the most common density currents are those generated by 24 brine discharge from desalination plants. Hodges 
where production terms denoted by the shear P and buoyancy G 219 values are estimated by
where indices i and j vary from 1 to 3 according to the direction 221 involved; and β = fractional density, i.e., the volume expansion.
222
The κ-ε model contains several empirical constants obtained from 223 comprehensive data-fitting for a broad range of turbulent flows.
224 Rodi (1984) compiled the following standard values: DEN1 to DEN9 (see Table 1 The specific methodology of the sensitivity analysis involved 328 several simulations of the base application Case C1 (Table 1) velocity (U) and dilution (S) evolution within the density current.
336
Dilution was calculated using the following expression: 
Reynolds number, the normalized maximum velocity shown in Fig. 3(b Δz min ) was established for the region twice the height h 0 from Table 3 . Q an injection velocity V. This section presents our analysis of the 551 effects of these numerical aspects on the density current behaviour.
552
The numerical parameters for these simulations are presented in 553 Table 3 . Table 3 (Δx 1 ¼ bo=8 and Δz min ¼ ho=20). Taking the similarity cross profiles into account, i.e., the profile 678 shape profile, the constant, and the κ-ε TCMv are the models that Table 4 shows that the results of the simulation with c 3ε equal to κ-ε equations, such as P and ε described previously.
753
For the graphs plotted in Fig. 10 , the horizontal gradient of ver- higher half-widths). 
864
• Full momentum source specification is advisable, i.e., both flow 865 rate and velocity information (Q and V) should be detailed.
866
• The hydrostatic hypothesis is considered to be appropriately 
